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Card 1/1 Pub. h1-6/17 5
Author | : Rabotnov, Yu: N., Moscow ¥
Title - s z-possmle mecha.nlsm of breakdown of metal in a corrosive medium §
Periodical ~: Izv. AN SSSR. Otd. tekh. nauk 6, 53-56, Jun 1954 o
Abstract - :  Presents a hypothetlcal'explanatioﬁ of spread of crack invmeta.l sub-

Jected to mechanical loads and located in a corrosive medium. Graph. ’
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Periodical

Abstract

s

Pub. 41-10/17

Rabotnov, Yu. N., Moscow

mal plastic'%eformations as a problem of mechanics"

Izv. AN SSSR. Otd tekh nauk 7, 97-10& /WQALF

For the purpose of clarifying questions linked with the external aspect
of the occurrence of plastic deformation in metals at normal temperature
(temperature at which life of organisms is’ possible) and at relatively
small speeds of deformation such as are realizable on ordinary mechines
for static tests, discusses laws of the theory of plasticity and tHeir
reliability as indicated by experimental findings. Graphs. Seven ref-
erences. : :
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Investigation of plastic deformations in steel in complex loading.
Inzh,sbor, 18:105-112 '54, ~ (MLRA 7:5)
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Author : . Danilovskaya » V. I, Ivanova » G. M., Rabotnov, Yu. N.,
’ Moscow ) S

'Title T Creep and remxation of chromium-molybdenum steel
Periodical -t Tzv. AN SSSR, Otd. Tekh Nauk 5, 102- 108 May lySS

Abstract " ¢ -Describes experiments performed to determine the amount of
’ permanent. deformatlon which takes place through creep, when

a 30 KrMA steel is subJected to elastic deformation at 500° ¢

for a 100 hour period. Relaxation 1is discussed, and it is .
noted what effect creep, relaxation and deformation have on

the tensile strength and the aging of steel, as well as on

each other Graphs and formuj.ae.. Five references, 3 USSR.

~Institution : Institute of Mechanics Academy of. Sciences USSR

" Submitted : March 31, 71955
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- pITLE: On some possibleAdéscriptions;of unsteady creep with an
7T gpplication of rotors. . . o
(0 nekotorykh voz 1 ya neusteanovivsheysy8
polzuchesti s pri ' aniyu polzuchesti

: rotorov). o R a8 , :

. PERIODICAL: WIgzvestiya Akademil Nauk, Otdeleniye Tekhnicheskikh Nauk"

(Bulletin of the Ac. SC., Technical Sciences‘Section .

1957, No.5, PP- 30 - 41 (U.S.S.R.)' '

 ABSTRACT: It is assumed that there exists & functional relation“

between tension, plastic deformation,_speed of plastic .
deformation and temperature, for creep metals ina .
uniaxial tensile state. This may be written in the form:
7 -é(P')I‘)aU-T)=O , ' o
For the treatment of experimental data the following

relation is recommﬁnded: » ‘ e -

P A

where
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On some possible descriptions of unsteady creep with en
application %0 the study of creep of rota;gg (Cont.)
pere p 1is the absolute'magnitude of plastic eformation
(cf. refs. 2 - 4). The constants X, © end A depend on
temperature. The table on p.31 gives experimental values
of these parameters for a number of materials and - '
temperatures. Eq. (1.1) may be put into another form by
the substitutions: . :

- [

: 1+a
E —
s EFCIRR| I
p o = exp' O B , (1.2)
The region of small tensions is excluded: and eq.(1.2) ‘applies '
only when ) p“'. 1, The equation is applied to the case
of creep under‘constantiload,;so that

-

g =
so that

_ m | | s
: P [% exp (ﬂ : (m =T+ ' : (105)_ '
For € = €4 = constant, i.e. in the case of relaxation E
S Y ) o : RN e

g = so_-7( Q((po) +T exp,s;‘ , - (1f“)
Here ' u - ‘ : e :

REPRR g
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On some possible descriptions of unsteady creep with an

application to the study of creep of rotgﬁs. Cont.)

. - 2 B
" If relaxation takes place after instantaneous e;tension in
the elastic region, the formula (1.4) can be gimplified =

and takes the form

) -1
o=0,-%A (t exp 0,)

Two problems are consideréd'in the case of uniaxial -

tensional state: T
(a) Aspecimen connected to-a spri

(1.5)

in which'relaxatidn ¥""

does not_take place. Here-the‘relation,between tension
and plastic deformation can be written in the (linesr) form

(0., sre constants depending on the nature of the S
el8stic connection,and'initialvconditions)._,SubStituting,_

this into (1.2) and integrating:

_ -1 l+a: '
0-00—7(, TY expo;l

(.1

card 3/7 (b) The case when the load changes with bime thus:

= G ' i
g 1 00 GO Slp ’V
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On some possible descriptions of unsteady cr‘eep with an
application to the study of creep of rotors. (Cont.) 24-5-3/25

Hence _ T _ o m |

P = m exp (oo + oo')] : ,(?'2')
where : I o e
o M= 18‘[2;? 1 v - (211)0, '211] :
° | 5. (ﬁs_.“ 221_1, e ~ o
In formula (2.2) periodic numbers are omitted; only that =

part which continuously increases with time is ‘retained.
Tt follows that, under these conditions, the creep under

the action of a load changing within the range *o(') -ao-no;a;.'
takes place as if there was a constant tension : R
o R co“. Oy ~ o. ' must, of course, be large enough for

o 0
(1.1) to hold. It has bee&ihown (5) that

K=K, exp - 7

where k = Boltiinénn‘s ‘constant and AH is the ac’ci’vatioh
energy which is ‘constant for a given metal. Hence,
instead of (1.2) we have P T S
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ssible déscriptidns'of'unsteady creep with an
tudy of creep of rotors. (Cont.) 24-5-325
(1.6)

On some PO
application to the s

5 p* = exp (0 - B)
&H :
(5 ~ 'kt ) ’ » ‘ .
The theory of uniform cx_'eep.,ve}c'pr,
not take into account varlous'sec ‘
inverse CIreePsy by which is meant a par
deformation after unloading. o
relations €5 ' . ( . axial Lensile states to the
general B-dimensional case are Very difficult. To begin -
with it is assumed that'thegspeed of creep has & potential .
(&.1)

so that . £
by - B
T %%y B -
depends on plastic’deformationsvas'wellf i
d that § depends on two -

The function £
d’ the tensor offspeeds.f o

es G... It is slso assume
i_nvai?.an’cs: the stress tengor an
of plastic deformation €. '

oy = (8955 94

the te‘nsboir) é‘md' S

y (stars indicate Jd:ev“i’_étor‘of
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i pti | £ un
sble descriptions 0.
;o %he studyl?£~creep‘o

On some pOSS
application

: 2 . . R
" § (—5 pij pid)’ Vd ‘ one has
Assuming f 2 f(di, p), then from \+.1)‘

O,
1-*=26f ij
€55 ~ 26 913 330, O3

. puts 2 dL Kfp"a oxD 7%‘
v 3 gi 7

]

Dj 3

1lows that o ' 0,4 : ,(4.3);  .
It fo S %«K p (exp-jé) _34 3
: ; . then it -

- Oaa 2P = Pl ‘.P R d’
—1'35_ = 157’, Po = 0 and |

Pij
. . =g
if cl>02> 05, S - 1, _
follows from (4.1) that Py | e
card 6/7  instead of (4.3) ome has . | )
i SO  pexplemi R R R
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i eriptions of unsteady creegovgzét.:) _
ol e dy of creep of rotors. gne- ;
bo . the STIY. : 20=5-3/82 nding of
da to the;following.casgg.discs’
fts, radial and peripheral deformation O 7
shafts, at

5 related cases. ‘of which are .
rotating °§1§?%ﬁ§e§n%na ten references, 6 of whi ,
There are

On some ,POSS
applicatlon

The theory is applie

glavic, v
SUBMITTED:  February 6, 1957.
AVATLABLE:

- card T/1
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LUTHORS Blagonravov, AJA, and_Rabotnov, Yu. N.

TITLE; The Technical Sciences Division on tne Occasion of the
Forbtieth Anniverssry of the Greet gocislisV Qctover. '
Revolution. (Otdelenije pexhnicheskikh Neuk k #40-lebiyu
VelikoyvOKVyabr'skoy sotsialisticheskoy revolyutsii).
Tekhnicheskikh

: Izvestiya.Akademii Neuk SSSR Otdeleniye -
guk, 1957 No.11, pp.5-9 (USSR) - '

PERIODICAL
N
mne Technical Sciences Division‘of the Ac.SC.

consisted
gt first of the following five groups: power engineerings
ic8s engineering chenistiTys engineering
mechanics and nining. Furthermore, it controlled the .
' h,Institube EEnergeticheskiy‘Institut);'t%; :
Institut Goryuchikh Iskopaye k)
and the Comnission on Engineering Terminolo&y (Komissiya

o Tekhnicheskoy Terninologiy). ‘Tpe volume ofvscientific
activity of the Technicel SciencesDtvision increased a
in 1939 vhen fifteen new AcademiciansIand L
‘ n the

rporated into this section:

‘The Institube of Mining %Institut Gornogo Dela)s
Institut Metallur-ii);

ut Mekhaniki)s;

ABSTRACT

/11 InstitutekOf,Mechanics (Instit
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24-11-1/31 S

.The Technical Sciences Division on the Occasion of the Fortieth

Anniversary of the Great Socislis® October Revolution.
Institute of Mechanical Engineering (Institut Mashinovedeniya);

Institute of Automation end Pelemechanics (Institutb '

Avtomatiki 1 Telemekhaniki) and & number of others.

At present, the Division has twenty-nine Academicians -and

seventy-four Corresponding Members, it comprises eleven

research institutes, seven independent lsboratories,

one "section’and one comuittee and publishes four journals.

Over 7000 people work in the esteblishments of the Divis ion;
of these 2800 are scientific personnel including twenty-
three Academicians, fifty-seven Corresponding lembers, -

- two hundred Doctors of Science end 352 Candidates of Science.
Only e few of the most important results obtained in the
geientific Establishments of the Technicel Sciences Division
of the Ac.Sc. are dealt with here. o _
HMetals., In the field of investigation of metallurgical -
processes & theory of blast furnace smelting under pressure
was evolved which permits justification of the prectical
application of -the method. New theoretical concentions on
the processes'of coke combustion in the hearth of blast -
furnaces enabled development of technological methods of

Capd 2/11 influencing the dimensions of the combustion zone and the
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Anniversory of the Great Socialist October Revolution.

entire characteristic of the blast furnace process. Methods
of granulation (pelletizing) of ore-coal mixtures were
developed, Important theoretical investigations were .

carried out relating to the intersction of metals and the
kinetics of phase transformations; a number of new high
strength and special alloys were developed. Much work
has been carried out for the purpose of obtaining purer
titanium and of studying the properties, the diagram of
state of titenium-based alloys and of the influence of
alloying elements on the properties of titanium alloys,
particularly the heat resistance. Work is in progress on
developing new semi-conductor materiels based on germanium=-
silicon-chemical elements of the third group with elements
of the fifth group, compounds of chalcopyrite and others.

' 0il., Of the new high molecular compounds, most attention
Ts paid to polypropylene; systematic study is being '
carried out st the Oil Reseerch Institute (Institut Nefti),
as a result of which crystalline polypropylene wes
obtained from which the first specimens of this new fibre
have been produced, A process of high speed cracking wes

Card 5/11developed which enebled reduction of the production costs

LIS | TR T —_— ————
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‘by sbout S50% end of the specific first costs by 40 to 60%.
A new synthesis was developed of high fatty alochols by
direct oxidation of pereffin hydrocerbons omittling the
stage of hydrating of liquid acids obtained by oxidation
of paraffin. The obteined alcohols are used as & Taw
meterial for producing fine washing media (detergents),-
which is of great importance from the point of view of
saving edible fats. = Great strides forward were &lso made
in turbo-drilling; over 83% of the total drillings (in
terms of the combined total of the drilling depths) is.
at present effected by turbo-drilling. = R :
Solid Fuel. The Institute of Mined Fuel jointly with
e dinistry of Ferrous Metallurgy (Ministerstvo Chernoy ,
Metallurgii) developed scientific principles‘of'continuous‘
coking, & process which is about five times as intensive
as current methods and enables obtaining high quality
metallurgical coke from coal with bad coking properties.
50 to 70% of the coal from the Donets, the Kuznets - B
and Karagandse deposits and up to 100% of the coal reserves
, .. of the Irkutsk, Minusinsk and the Bureinsk Basin consist . -
~ Card 4/11 of such coal, A new process of centrifugel desulphuring
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and de-ashing was developed which permits . increasing
appreciably the productivity of blast furnaces and to
reduce the coke consumption; the resulting economy in
the Donets Basin alone is about 600 million Roubles in
capitel costs. The Power Research Institute developed

a process of combined power-technological_utilisation of
solid fuels, i.e. coasl, peat and shale, B ;
Mining. Highly efficient variants were developed of
underground working, breaking up of -the ore by me&ans of .
deep explosive charges and using 2 new design of the
bottom of the chamber which permits intensification of
the removal of the broken-up ore. Compared to existing
systemns, this method enables speeding up the mining %o
double the conventional value and to increase the
productivity of labour 2.5 to 3 fold, to reduce the
silicosis danger, to improve the conditions of work and
the safety. Investigations are in progress relating to
the theory of beneficiation processes, i.e, flotation of
coal ard ores. . ' : 4 o
Power, One of the major complex problems in this field is
the Vevolving of scientific bases of the development of

c.ra 5/11
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power systems and integrating it into a single power
system", A large number of establishments of the Ac.Sc.
and of other institutes sre working on this problem under -
the general direction of the Power Institute imeni :
G. M. Krzhizhanovskiy (Energeticheskiy Institut im.
G. M. Krzhizhanovskiy). Investigations in this field
comprise a large number of problems: power generation
generally, electric power generation, thermal power, :
krydraulic power. A unified power system of the European
part of the Soviet Union is being put into effect in the
Sixth Five Year Plan period. = At present research and
development are directed towards the creation of a unified
power system covering the entire territory of the Soviet
Union. In this respect the Academy has carried out a
large number of investigations, including determination =
of the behaviour of super-long distance transmission lines
of the order of 2000 km and longer operating with voltages
of 400 kV and higher and powers of the order of two million
kW, Creation of a unified power system of the European
part of the Soviet Union is likely to result in an annual
 Cerd 6/11 €conomy of 400 million Roubles and the additional cost

T T T T T T T T ST e T T T e T T A
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involved in constructing the necessary powér transmission

gystem will be recuperated in less
result of further investigations,

than ten years.
the installed

As a
power of

the system of hydraulic power stations along the Volga and

the Xama

compared to the originally scheduled cap
Mechanics. . The Institute of Mechanics ©
number of achievements.

Sclences Section claims 2

Rivers will be increased by two million kW

acities. :
f the Technical
The

field of the theory of elasticity

most important one in the v

and plasticity is the evolution of a theory of strength,
stability and vibrations of thin elastic shells and thin

wellsl three-dimensional systems;

"this theory was developed

gs & result of analysis of acourate equations as well as

.

by
As regards the theory of plasticity,
equilibrium was evolved and also the
elastic-plastic deformations"; by means
number of

concrete problems were solved.

evolving’ approximate engineering calculation methods.
the
ntheory of small

theory of limit

of the latter a
Much attention:

has been paid in recent years to applying the theory of -

plastic flow of metals o shaping

by means of

pressure, -

Curd 7/11 Experimental and theoretical j._nvestigations ‘were carried
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d temperatures and‘methodsv
. General methods were
olved using the theory

_.The Technical Sciences Division ©
Great Socialis

Anniversary of the
 out of creep of metals at elevate

of instability was evolved an ds were
developed for analysing the stability of non-steady state
movements. Much work«was_devoted to the theory of

i ) tigation of the stability

 stebility O I ,
of aircraft and the spin movenent 9f artillery shells. In

the field of hydromechanics effective

of calcu he non-steady state

of seepage of liqui i

of these methods I

oil well operation,,seepage

of hydraulic'structures etc. - ,
In the Institute of Mechanicel

Mechanical Engineering.
Engineering, methods were evolved for jnvestigating the -

and strains and calculating the carrying capaclty
of large size structures as applicable to large hydraulic
turbines and large hydraulic presses. These methods were

Card 8/11 utilised in designing new hydraulic turbines, including

of water under the foundations

- gtresses

s y, St 14
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" the turbines of the Kuybyshev and the Bratska hydraulic
power gtations; . to ensure reliable operation of large
turbo-generators (100 000 kW and higher) oscillatory
phenomena were investigated in the system rotor-stator
‘under steady state and transient conditions. Analysis
of the stress conditions of the individual elements of
the structure has revealed the analogy laws for the case

of fatigue fractures; this enabled design improvements
resulting in an increase of the fatigue strength of the
rotors. Frietion and wear were investigated and a new
material was developed for highly stressed engine bearings
and also a new friction material for brakes. - . .
‘Automation and telemechnics. New principles and methods
were evolved of analogue computers and analogues have
been built, the design of which is being improved :
- continuously. An "aggregate" unified system of automatic
control and regulation ig being developed which consists
of a small number of standardised_blocks~and differing
combinations of such blocks permits obtaining an extreme
variety of apparatus and circuits ensuring the control

‘Card 9/11 of complex automatic production processes. A system of
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automatic regulation of compressor operated oil wells
has been evolved which is successfully applied in
production; in the Baku area about 95% of the entire _
quantity of compression operated wells are automated and
this enables increasing the oil extraction, economy of
electric power and reduction of the operating personnel.
Radio-active isotopes and radiations. A radiometric
method was svolved for adistinguishing oil bearing rocks -
from water bearing ones, new data were obtained on the
distribution of alloying elements in 1light alloys in
dependence of various pertinent;vfactors and the process
of diffusion of iron in solid iron base alloys was studied.
A radiographic method was used for determining the real
area of contact between mating metallic components, which
is of importance from the point of view of wear studies.
Radio-active methods were also used for studying the
solubility of various substances in steam. o
In this brief article only some examples could be enumerated
and they do not represent an exhaustive survey of the
research progress. Numerous Academicians carry out their
Card 10/11Tesearch work directly in industrial undertakings. =
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Eg;i32§2§;y of the Great Socialist October Revolution, -
. i - ‘ i tant role
ientists of the Ac.Sc. have p}aygd an impor t
?glzhe development of Soviet aviation, _Mgny achievements
in this field are linked with.thertheoretlcal work of
S. A. Chaplygin, L. S. Leybenzon, N, Ye. Kochin,
A. I. Nekrasov and numerous others.

 AVAILABLE: Library of Congress.
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AUTHORS: Oding, I.A,, and Tulyakov, G. A, (Moscow), 24-1-1/26
. TITLis: Creep of austenitic steel in the case of couplicated stress:
’ states. (Polzuchest' austenitnoy stali pri slozhno- SR
napryazhennom sostoyanii). T , A
PERIODICAL: Izvestiya Akadewii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, No.l, pp. 3-10 (USSR). S e
* ABSTRACT: Most of the theories of creep in the case of coaplex :
" gtresc states are essentielly extensions of the theory of
plasticity, N. M, Belyayev (Ref,1) and Yu, N. Rabotpov
(Ref.2) proposed using the theory of small elastic-plastic
deformations, In the case of steady state creep the
analytical expression for the speed of cresp, which 1is notd
linited to a single axis, can be expressed by the following ™
equation:- ' ' . e

n-1 . : A IR
A 5, 2 .n-l Yy o_ - ] 97 ‘
v, -43°% €A = 03) - oy - 0))) (123) (1)
ghere A and. n - are constant coefficients and depend on
v = Ao" which are determined by means of tensile creep
tests, whilst the,symbolV(IQE) denotes that the foraulae

: for v, and Vv, are obtained by suitably changing the -
Card 1/6 indice in‘rotagion. Similar relations are obtained by .
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Creep of asustenitic steel in the case of comp11catpd strecs statess,

neans of the theorv of creep which represents a further
developument of the theory of flowofIl'jyushin, A.A. (Ref./)
Malinin, N, N, (Ref.4) and also of the theories of. ,
Sodexberb, C.R. (Ref.,5), Marin, J, (Ref.6) and .

Odquist, F. (Ref 7). On the b351s of. a nuuwber of upeclal
expellment.,, Bailey, R.W. (Ref.8) recomuends a different
formula for cdlculatlnb three-dimensional creep, whils?t

-Johnson, A, E, (Refs.9 and 10) recomsends another formula.

Eq.(1) contains only two constants A  and n,which can
be deterained fro¢ creep tests in tension, The,formula of
Bailey contains & larger number of constants, which have

 to be determined from creep tests at . a dlfferent stress

state, whilst the equations of Johncon are more cumbersome
and lese convenient for practical calculations. Creep
tests,carried out by Bailey znd Johnson (Refs.8-10),in
tension and in torsion on.thin walled tubular specimens
fundamentally confixrm the here expressed viens.‘ However,

“the duration of these tests was onl} 150 hours-which is -

not long enouoh‘ In this paper the részults are described
of long duration creep: tests under_ couplex stres ’

Card 2/6 conditions at a to: pnlabuxﬁ of €00 C Ths e;pe“' ents
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nreep of sustenitic ctecl in the casge of o5 icated e phoben
were offected in o special test ri: described in ezriier.
work (Ref.1l) in which %2/20 tubes (as shown in Fiy.1l) of
current industrial mepufacture vere eubject Lo the effect
of ¢ consbtont tension and & constart torsion monert., The
gpeciaens vere made of austenibtic stesl with the o
rollowing couposition: 0.09% C, 0,785 ¥n, 0.3€% 51, »
0.010% S, 0.018% P,'17.18%70r, 10,685 Ki, 0.4%5 Ti, .The
hest treatuent consisted of snrealing for thirty minutes
2t 1100°C followed by ¢ooling in air (austenisation), each’
specimen wvas subjected solely to & single experiment with -
a conctsant ratio of the tensile stresses, J, te the
torsion stresses; T.  The following to o r&tios .
wers chogen: 1/d = @, 2,0, 1.0, 0.6, 0.5, 0.4, 0.3, 05
for each T to O ratio at least {wo specinens wiere
tected. The duration of a single test depended on the
mapnitude of the applied stresses; in ezch case the

experiments were continued-until’the asteady. state second -
section of the creep curve was resched. Most experiments
lasted 1500 to 2000 hours during which usually a constant
crecp speed beccame esteblished, This duration 1s also
' : ~adegquate fron the point of view ¢f overcoming the period
¢ard 5/6of.most,intensiva abging,f.Some eyperiments lasted~lesSg:.
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Creep of susbenitic steel in the case of compliczied ctresz ctates.

then 1000 hours, namely, in the case of sTTesses &t which.a
traneition to the third stage of creen obviously ook B
place, The T cults are entered in Table 1 andigraphed_in L
Figc.2-S.  The sxcperimentally deternined values are
compered with values calculated LY nedns of Eq;(l) in
Table 2, P.9; on the average the expcrimentally'determincd
cresp speeds are 2.5 to 7 timcs as hizh as the velues
culculated by means of Bg.(1).  The euthors of this paper.
propose using for the same purpose #qs.(6) and (7)Y, P.5.
The suthors arrived al the following conclusioneg: E :

1, The experimental results confirs the applicability of
the creep theory vhich is based on the theory of plesvic
flow for describing the process of steady state creep for
durations up to 2000 hours. ' e
2. The stress calCulations»for components operuting under
cresp conditions with a complex strese cstate can be ,
effected on the basis of creep test resul®s in tension but
it is pecessery to improve the gccurscy of the evxperiment-
c1lly determined calculabion coefficients for cach group of
materials under consideration, S T
%, A naterial which is under creep,stfesstCndiﬁions in
Lenzion and torsion generally couplies with the criterion

APP :
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‘grecp of sustenitic steel in the case of conplicated strees states. .

relation

v. = F(1:) is not’entirely»fulfilled;since the tension .
2ka torston curves are not jdentical in octahedric ‘

coordinates.

i, In the case of low creep speeds, the most accurate

snd theoretically the most justified is an exponential
dependence petween the speed of crecp and the stress. . ,
This relation is correct for all the investigated types -
of stress states. The speed of steady state three- :
dimensional creep snould be calculated in accordance with

qu(6) 9 P'so

5. For the_tested'austeniticvsteel 1X18H9T, the power
dependence between the creep speed and the stress for a
temperature of 600°C approximates satiefactorily the -
exponent}al.dependence for a wide range of creep speeds
(from 10 “%/hr and higher) and, therefore, the exponential
dependence can be used for practical_calculations since :

it is simpler and nore convenient.

6. Creep tests offthe'austeniticjsteel 1X18H9T‘ih:tenSion
and torsion did not confirm the assumption of coincidence
of the directions of the main stresses and the main axes

-~ gard 5/6
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.Creep of austenitic steel in the case of complicated stress states,

’ case of non-uniaxial stress states a redistribution -of
the main creep speeds is observed 1be"eby the creep
speeds in the main directions v and v, are equallsed
vqnd the creep speed in the third main direction, Va3
tends to become zero,.
7. Under conditions of long duratlon teste, the creep
theory, which is based on the assuuption of 1sotroplc , o
behaviour of real commercial alloys, requires corrections -
which can be established by studylno the physical nature’
of creep in the case of complicated stress states.
There are 2 tables, 8 figures and 12 references -
6 Russian, 6 English.

| SUBMITTED: March 6, 1957,

: ?VAILABLE’ Library of Congress.
Card 6/6
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PHASE I 300X EXPLOITATION Sov/3416

- Akademiya nauk SSSR. Institut mashinovedeniya -

Yoprosy prochnosti materialov 1 konstruktsiy (Problems of Strength of
Materials and Structures) Moscow, 1959. 399 P. Errata slip inserted.
3,200 copies printed. R -

Reap. Ed.: D. N. Reshetov, Professor, Doctor of Technical Séienéii; S
Ed. of Publishing House: G. B. Gorshkov; Tech. 'Ed.: S. T. Shikin. .- - ¢

N SE: Thls book is intended for eneinéersv and scientists concerned with
the problems of the strength of materials and construction; - I

COVERAGE: The book contains 28 articles on the strength of materials in
general and of machine construction in perticular. This collection - = -
was prepared under the direction of the Institute of Mechanical Engineering
of the AS USSR in honor of Sergey Vladimirovich Serensen, one of the
founders and directors of the national school of strength of materials,
vho recently completed 30 years of scientific activity. The preface gives
a short mketch of his life and professignal activities. The collection
1s divided into two parts. The first part contains 13 articles on general

problems of strength and the strength of machine construction materials.

- Card 1/6
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Problems of Strength (Cont.) » - ~ S0V/3k16

The second pa:t contains 15 articles on dynamics and calculation of
strength and rigidity. There are references at the end of each article,

: 'I!ABLE OF CON’I.’ENTS

Parh I. GENERAL PROBLEMS OF smr.mm AND 'I'E S’I'REN'B OF mcm wn.nm
MA‘]ERD\LS

Rabotnov, Yu. N. Mechanism of Failure Caused by Creep

Davié.ezmov, N. N., and T. N. Chuchman. Problem of the Connection Bet\reen :
Cold Brittleness and. Twinning 8

‘Popov, G. G. Testing the Strength of Steel by Preliminary Cycl:l.c : :
Overstress 7 v .11.

" Vaganov, R. D., and O. I. Shishorina. Effect of COncentrating 'Strébsei
Under ‘the Action of Va.rying Loads ' ‘ P

Piserenko, G. S. Problem of the Strength of Brittle u-tena;u Produced ‘
‘ard 2/6 L :
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Problema of Strength (Cont ) - » Sov/3416
by the Methods of Povder Metallurgy | '

-'Zilova, T, K., and Ya. B. Fridman. Delnyed Decomposition of Ihterl.als
and the Effect of the Reserve of Eilnst:lc Energy

Nikolayev, G. A., and Se V Rumyantsev. Effect of Helding Defects on
the Mech&nical Properties of Welds :

Shkol'nik, L. M. Dependence of Endurance a.nd ‘Durability on the
"haracteristics of Static Strength

Krama.renko, 0. Yu. Fatigue ﬁeaistance of Cut Iron During Repe.ted
Orerloadings : ) _

zakharaov, T. P. ra"cigﬁe'ahd Continuous Strength of Alloys ‘for Turbine
Blades under Conditions of Simultaneous Action of. Static md Vurinble "
Stresses : B

Fridmsn, Ya. B., and Ye. u.:lloroZOV; uecha.nical Properties of Bimettll: ‘

- Card 3/6
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Px"oblems of Strength (Cont.) _ 7 : ' sov/3h16

¥udryavtsev, I. V., a.nd L. M. Rozenman Relieving Residual Streuea
During Axial Loadings of Surface Riveted Bars - . _ 158

Kogaysv, V P., and T. A. Beksh. Construction of a Complete Fatigue
Diagram ! _

PART Il. DYNAMIGS AND CAICUIATION OF SmENGTH AND RIGIDITY

Kononenko, V. O. Natural Vibrations of a Nonlinear Syste- with Per.l.odically
Variable Parameters

Bolotin, V. V. Problem of the Stability of a Plate in a conpre-s;ble f
Gas Flow o ‘ ' , T 19k

Dimenberg, F. M., and Gusarov, Ao Al Deflecting Force in a l‘lexible :
Peam Caused by the Porces of Imbala.nce B i 205

Crobov; Ve A, Asymptotic Methods of Studying Nonstationary Vibrations ‘
of Rotors Passing ’mrougx Critical Speed - o e 2190
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Problems of Strength (Cont.) ‘ SOV/3416°

‘Kovalenko, A. D. Analogy Between Problems of Slightly Bent and Non-
uniformly Heated Circular Plates of Varying Thickness

Ponomarev, S. D. Calculation of Symetrically I.oaded Stepped
Circular Plates by the Kethod of Init:lal Pa.raneters : :

" ‘Sokolov, S. N. Detemination of Brea.king Pressures in Spherical COn- S
tainers S _ : : ,

‘Malinin, N. N. Ca.lculation of Creep of Rotating Nommifom]u Heated

Discs of Varying Thickness

Peshin, Yeugen. Practice of Calculating Parameters of Rotnting mlcl
During Plastic-Elutic Defomtion . B

Shneyderovich, R. M. Plastic-Ehstic Deforuing of a Bou of Circular =
Cross Section During the S:umltnneoua ‘Action of Bending and Torsion

Ba]ashovv, B. F. Fatisue of Conpreslor Blndgl
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Problems of Strength (COnt ) SOV/ 3416

Leykin , A, S.  Study of the Distribution of Stresses in Fir Tree !‘ype v
Roots of Turbine Bla.del in Tension and Bending ) 338

Giatsintov, Ye. V.  Study qf the Distribution of Forces in Fir Tree

- Type Root Jointa ’ " ' ‘ S o L 360
Reshetov, D. N., and Z. M, Levina, Calculations on Contact Rigldity
in Machine Conatruction L : _' : - < 315
‘T‘omlenpv, A. D. One Characteristic of a snp Line . ‘ 397
AVAILABLE: Libra.ry of Congress ' | |
) ' S ‘ ’ - B Ac/cc ,
Card 6/6 , e - 6-27—60 g
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24(5) . g sov/179—59-4—12/4o
_ AUTHORS: _Rabotnov, Yu. N., ﬁﬁB}EOVichv v. P. (Moscow)

TLE: . On the Strength of pigks in Creed

PERIODICAL:  Izvestiya pkademii nauk SSSRe O%de sniye btekhnicheskikh davks
Mekhanika 1 pashinostroyeniye, 19975 ¥r 4, pp 93-100 (USSR)

ABSTRACT: ~ The results of the experiments for the strength test of disks
" in creeping are put forward. The problem of strength of 2 L
turbine wheel aisk subjected to cresp conditions consists of
o tasks: 1) Determination of atrains and deformation, and
2) determination of the conditions causing the destruction.
‘The investigations described had primarily»the purpose O o
checking the correct determination of stresses and,defqrmation?;
" by experimente Second, : the conditions were checked’under which -
the wheel disks are dzstroyed in cTeep. The usual caloulation i
method is based on the assumption that  the maximum creep ek BN
gtrength of the material is equal 40 the maximuo gtandard :
‘stress calculated_according to the gimplest aging theory - i
(Ref 1). It is shown here that twis calculation method ensures. .
a satisfactory accuracy in %he forecas of disk life, and, .
_therefcre may be used as a basis in the chgice of admissible
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On the Strength of Disks in Creep 'sov/179~59-4-12/4q

stress. It is shown that the properties of the material .

influence the strength of wheel disks. The investigations were’

carried out with 4 different materials used in turbine .

construction: perlite steel R-3, austenite steel EI-405 and

ET-572, and nickel alloy EI-437b., The experiments were made at.

tur mverzpeed tester of the  ToNIITMASh (Central Scientific ‘

desearch Institute of Technology and Machinery). The

computations were carried out on the "Strela-3" electron

computer by means of the program developed at the Institut

im. Baranova (Institute imeni Baranov) by a. V. Amel'yanchik

(Ref 4) for the elasticity- and plasticity calculation of

disks. - The experimental results show that the strength of

disk depends on the creep strength and on the ability of the

material of redistributing the stresses. The latter ability is

characterized by the value m. The diagram of the influence of

a central boring on the disk strength is shown in figure 6.

It is shown that this influence does not only depend on the

share of the boring on the disk surface, but also on m, The ‘

experiments showed that in the case of good material properties,"

the stresses are also redistributed in flat disks if there is
Card 2/3 a creeping, i.e. that the principle of "equal strength" can be

e e e e e e et e et e ettt s bt e e R T T o
PR BN S T e e - O i e £ =
T

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



CIA-RDP86 00513R001343'

PR DR R LR R e AR AR 16

"APPROVED FOR RELEASE Tuesday, August 01 2000

i

On the Strength of Disks in Creep S0V/179~59-4-12/40

ensured, to a.certain extent, not by the shape of the disk
but by the material. There are 6 figures, 1 table, and -
8 references, 6 of which are Soviet.

SUBMITTED: Ma.rCh 20, 1959

CIA-RDP86-00513R0013438

APPROVED FOR RELEASE: Tuesday, August 01, 2000



"APPROVED FOR RELEASE: Tuesday, August 01 2000 CIA-RDP86- 00513R001343'

ar ﬁ?"’"jgﬁﬁ‘wx(" 9"‘7&! 'Fbm*‘?".-&'\rb? SR E‘%U“rfr‘ﬂibi“i? M P R A S e L T SR L ST L Ml

RABO’I'NOV . Yu.H (Hoakva)

uodol 111u-trating certain proporﬂu of plastic bodies with rein-
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(Plastic ity)
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. 28255 E ,
_p/006/60/008/003/001 /009 - .
" Creep of metals... D265/D305 s e

' (C) N. M. Belyayev's theory-- . v | |

. {l - ‘fl(GD") o : g
. ‘R A

. . |

[

(Ref. 2: Izvestiys AN SSSR, OTN mo. 1, 1943); (D) The theory of strain
" hordening based on the hypothesis of the equation of state—— L
o ' (2.4)

8 | Plrspre M =0
" where p = € = v ( ¢) - plastic deformation, ¢ — stress Y (s) -
instantaneous deformation; (2) The theory of plastic inheritance due to '
Vol terry, = The comparison of these theories and their ‘suitability for vari-
“ous spplications is discussed,and the obtained results are studied for their
verifications with the experimental data and the simplicity inm various prec-
tical calculations. -The conditions are analyzed for. the steady-state creep
introduced, in which the stresses are unknown and the strain rotes are mot
_constant. Relaxation as a phenomenon allied to creep is defined, and the
" equations for the steady-state creep and for relaxation are given, from
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shich the distinction between ‘the instantaneous plastic deformation and
that due to creep is apparent, The experiments carried out at the Institat
mekhaniki (Institute of Mechanics) AS USSR by G. M. Ivanova, (Ref. 13: Izv,
AN SSSR, OIN, no. 4, 1959) are described in order to find the relationship
between the influence of the temperature changes and creep deformation.
‘The mechanism of the failure's origin and the crack propagation leading to
destruction of test specimens under creep is analyzed by summation me thods
for variable leading. The equations representing the creep for complex
stresses aore derived from the theory of elasticity and the notion of plastic
potential is introduced. Recommendations are given for -the scheme for cal-
culating relaxation. Various experiments and research work are described
for & number of machine design problems, from which it follows that the
post simple methods of computation lead to sufficiently accurate results
and provide  the basis for stress determination.  The author gives some com-
putation methods for solving rotating disc problems on the basis of the
theory of strain-hardening, taking the stress-distribution into considera-
tion, which is particularly important for analysis of non-stendy_statesa

" The stubility problems under condi tions of.creep'are considered for bars
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and sections of thin-walls,and several analytical approaches are considered
for finding the criteria of stubility. There are 14 figures, 1 table and
34 references: 27 Soviet-bloc and 7 non-Soviet-bloc. The 4 most recent
references to English-language publications read as follows: G. Gerard,

A Creep Buckling Hypothesis, J, Aeronaut Seci, 9, 23 (1956); F. H, Turner,’
K. E. Blumquist, A Study of the Applicability of Rabotnov's Creep Parameter
for Aluminum Alloy, J. Aeronsut Sci, 12, 23, (1956); N. I. Hoff, Creep
Buckling, Aeronaut Quart, 7 (1956); A. E. Johnson and N. E. Frost, Notes
on the Fractgre under Complex Stress Creep Conditiogs for 0.5% Mol ybdenum
Steel at 550 and a Commercially Pure Copper at 250°C, NPL, -2, 31 (1954), -

ASSOCIATION;  Imstitut gidrodinamiki, Novosibirsk, AN SSSR (Institute of
Hydrodynamics, Novosibirsk, AS USSR) ' ;

SUBMI TTED: March 4, 1960 ' - e \% »

Cara 4/s
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AUTHORS: _ Rabotnov, Yu. K., Sokolov, B. P. , 8/032/60/036/03/054/064
: — 3010/3117

 TITLEs A Device for Tcltinéklatcrinll in Complex State of Stress

; , . 2 .
PERIODICAL: = Zavodskaya laboratoriys, 1960, Vol iﬁ, Nr 3, pp 374-375 (USSR)

TEXT: A simple, small-size device (Fig) has been designed which peraits the
establishment of any state of stress in tubular ssmples, and makes it possible
to investigate the behavior of materials under the conditions of a state of
stress in a plane. In the housing of the device described, there is an upper and
‘a lower piston as well as s casing. The thin-walled, tubular sasple is attached
to the upper part of the housing while the lower part ‘of the semple is fixed
“either to the piston or to the cylinder. If the sample has been fixed to the
piston, an axial elongation stress can be attained by means of a pressure fluid.
(highly viscous liquids being recommended) and of the piston with a step-by-
step action. An additional sxial compressive stiress is attained by the attach-
ment of the lower part of the sample to the casing, and by the pressure liquid.
By spplying pistons or casings with different dianeters, different states of
stress in a vide interval can be reached. Experiments performed with steel and
‘plastics samples gave satisfactory results. There is 1 figure.

| 4n-n==¢§v Qgﬂnozi. ;Léﬂ¢24¢l%WQﬂwa;1%;‘°£;Z&¢¢¢;;»Adz%ﬁ44_ IS SS
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BITSADZE, A.V., red.; VEKUA, I.N., red.; KUDRYAVTSEV, L.D., red.;
MIGIRENKO, G.S., red.;RABOTEOV, Yu.N., red.; KHRISTIANOVICH,
S.A., red.; ALEKSANDROVSKIY, B.M., red.; NAZARYANTS, T..,
red.; VYALYKH, A.M., tekhn. red.; LOKSHINA, 0.A., tekhn, red.

(Some problems in mathematics and mechanics] Nekotorye pro-'
blemy matematiki i mekhaniki. Noveosibirsk, Izd-vo Sibireko§o
otd-nie AN SSSR, 1961. 265 p. ; T (MIRA 15:2

1. Akademiya nauk SSSK. Sibirskoye otdeleniye. ' o
' “(Mathematics) (Mechanics) ’
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NAMESTINIKOV, V.S. (Novosibirsk)}WNovosibirsk)
; in . PMIF
Hypothesis of the equation of state in the case of creep(!‘lIRA T48)

no.3:101-102 5-0 '6l. )
& (Equation of state) (Creep of materials)
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E032/E5 1 :

AGTHORS ¢ Namestnikov, V.5. and Rabotnov, Yn.X (Novosibirsk)
CPTThE o Hcreditary theovies of creep .
puRTONTCAL:  Akademii nauk‘SSSR; Siberskoye otdeleniye‘ v
‘ - zZhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki.
no.l, 1961, 148-150 : :

TEATS This ‘is a continuation of previous work (Hel.5: Vestn.
MGL L 1948, No.10; Ref.9: PMLF, 1960, No.4). A review is given of
which are suitable for describing the creep properties .of materials.
Experimental results for the creep of the A-16T (D-16T) alloy
subjected to_constant and step loading at 200‘and 150°C, and the
stress relaxation at 150°C are compared with the theoretical

curves calculated from the equations of the second of the present
authors (Ref.5) and of N, Kh.Arutyunyan (Ref.3¢ tSome prohlems in
the theary of creep". GTTI, 1951) and M. I. Rozovskiy (Ref.6: ZhTF,~
1951, v.21; No.111. Although the general trend of the experimental
results is reproduced DYy the theoretical curves, the overall
uumerical agreement 1is not good, -There are 4 figures and

Card 1/2 »

the stress-strain relations in the form ol integral equations V/,

A "
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Heroditary theories of.cre§p r. ,’_zégg)é51£ ( | o

O:reféronces: 5 Soviet4b]oc‘nnd’h,nnn-Sovigt-hlogy Thslh:§i;::;ir
junqunqc refereénces read ah,fpllaws: Rgf,h;-Lee E.H. ;;60; stic
s(p}ss‘annlygis_ Structural mechanics; pgrgnmqn Pressi. biii¢ o
Ret 7: Turner F.H., Blnmquist K.E. 5 §tgdyzof thelapp162:t ééiy: :
Rah;{nnv;g creep pnrametor fgr;nlum}njum alloy; J.Aer0931 , c1.,

CYYsh o b2y 23,

SUBMITTED: March 31, 1961
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Transactidnj of the All-Union Congress (Cont.)

ed for scientific and engineering personnel who
k in theoretical and applied mechanics.

€
S0V /6201

" PURPOSE; This hook is intend
are {nterested in recent wor

_ +. COVERAGE: The articles included in these transactions are arranged by '
) general pubject matter under the following heads: general and applied me= ' : L
“  chanics (5 papers), fluid mechanics (10 papers), and the mechanics of rigid T
bodies (8 papers). Besides the organizati‘onal personnel of the congress,
no personalities are mentioned, " Six of the papers in the present colleation
have no references; the remaining 17 contain approximately 1400 references
in Russian, Ukrainian, English, German, Czechon\ovak. Rumanian, French,

- Italian, and Dutch.

* TABLE OF CONTENTS: -

SECTION 1. GENERAL AND APPLIED MECHANICS
‘Basic Prbblng of M&iqrn Machine micl
ds of

* Artobolevskiy, I. IL.

: Bogolyubov, N. N. , and Yu. A, Mitropbl'lﬁiy. ‘Anilytic Metﬁo
the Theory of Nonlinear Oscillations e o

Card 2/6 , T Ot ST e -
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PHASE 1 BOOK EXPLOITATION sov/6201
Vsesoyuznyy 8''yezd po teoreticheskoy 1 prikladnoy mekhanike. lst, Moscow, 1960,

Trudy Vsesoyuznogo s"yezda po teoreticheskoy i prikladnoy mekhanike,
‘27 yanvarya -- 3 fevralya 1960 g. Obzornyye doklady (Transactions of the
All-Union Congress on Theoretical and Applied Mechanics, 27 January to '
3 February 1960, Summary Reports). - Moscow, Izd-vo AN SSSR, 1962, .
467 p. 3000 copies printed. ) S C )
~Sponsoring Agency: _Akademiya nauk SSSR.- Natsional'nyy komitet SSSR po.
teoreticheskoy i prikladnoy mekhanike. R ‘
' Editorial Beard: L. 1. Sedov, Chairman: V. V. Sokolovskiy, Deputy Chairman;
G. S. Shapiro, Scientific Secretary; G. Yu. Dzhanelidze, S. V. Kalinin, L
L. G. Loytsyanskiy, A. 1. Lur'ye, G. K. Mikhaylov, G, 1. Petrov, end -
©* V. V. Rumyantsev; Resp, Ed.: ‘L. 1. Sedov; Ed, of Publishing House: -
. “A. G. Chakhirev; Tech, Ed.; R. A, Zamarqyen. L

T T SR

Card1/6
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Transactions of the All—Union Congress (Cont. ) SOV/6201

-~ Kachanov, L., M. On Some Variational Prmc1p1es and Methods ,

in the Theory of Plasticity ‘ _ B 358

Kupz adze, V. D. The Smgular Integral Equatlon Method m the : , ‘

Spatml Theory of Llastlclty e = - e o 374
\abotnov Yu. N Creep L ‘ 2 S 384 .

Florin, V. A, Present State and Future Problems in the i

Mechanics of Soils : : , , 396
‘Sherman, D. I. Two- and Three- Dlmensmnal Problems in the S

Static Theory of Elasticity L : : _ , . o405

| "AVAILABLE: Library of Congress
' SUBJECT: Physics BRI T
S - ' v R 5 ~1S/dmp/mas
Card 6/6 e 213062

T RPN T 0T S T Y S T e TN S SO A LU IO TR AR L P EO S ST
ToW & WKV LR LR P (S Eacsioai B A SRR FARR ATATIYE By SREOG S A SR ST P RETEN PPN DS TR IR R KON P22 LY.
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BRONSKIY, A.P.; KLYUSHNIKOV, V.D.; MAZING, R.I.; RABOTNOV,. Yu.N.;
SHESTERIKOV, S.A.

-

Dynmnic strength of building materials at medium deformation '
rates. PMIF 1no,1:118-130 Ja-F '62, (MIRA 1524)

(Deformations (Mechanics)) (Strength of materials)

S T T T e T
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s/030/62/ooo/oo1/005/o11

- B104/B102
qotion; _Sabotaoy, Yu, M.y Aeadesicien
- TITLE: Cold resistance of machines and constructions

© PERIODICAL: Akademiya nauk SSSR, Vestnik, mo. 1, 1962, 53 - 55

TEXT: Cold brittleness occurs in 1ow-alloy ocarbon steels av such tempera-
" tures as exist in .the northern regions of the Soviet Union. Austenite
steel alloys do not get brittle. But for economic reasons it is impossible = .
to use them. Small admixturee of nickel lower the characteristic tempera-

ture below which cold brittleness occurs; the same is attained by harden- ,
ing or normalizing. A% the Laboratoriya matallovedeniya Vostochno-Si-

birskogo filiala Sibirskogo otdeleniya Akademii nauk SSSR (Laboratory

of Metallography of the East Siberian Branch of the Siberian Depariment

of the Academy of Sciences U3SR) in Angarsk, methods are investigated for -
‘improving the cold resistance of machines and metal constructions. A :

small group is working at-an independent laboratory in Yakutsk. = A
n&udhno—tekhnicheskiy sovet po,khladnostoykosti (Scientific and Technical
Council for Cold Resistance) wes established with scientists from MoscoW,

Card 1/2
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- o 5/030/62/000/00%/005/011
Cold resistance of ... o . 'B104/B10 _ - :

~instituty (Design and Planning Institutes). sovnarkhozy, and enterprises
of the heavy industry of Yakutsk, Noril'sk, Magadan, and other towns.
Methods for improving the cold resistance, ‘and the elaboration of new )
steel grades are planned. MOCT (GOST) standards should te modified or =
completed. Improving the cold resistance is regarded as important to na-
tional economy, - :

Leningrad, Novosibirsk, Irkutsk, Kiyev, ‘and chairmen of proyektnyye. =~ - / ,

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438
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s/179/62/000/002/001/012

R 5191/8635
AUTHOR: Rabotnov, Yu.N. (Vov051b1rsk) _
TITLE: The mechanics”of solids and the trends: in its

development

PERIODICAL: Akademlya nauk SSSR. Tzvestiya. Otdelenlye
B ekhnlcheshlkh nauk. Mekhanlka i mashlnostroyenxye,

‘ no.2, 1962, 3-10

'TEkm The tradltlonal and modern relations between englneerlng o
. stress analysis, the theories of elasticity. and plast1c1ty and =~ "

- the mechanlcs of continuous media in 3ts most . veneral form are
‘discussed, including some. conceptions of crystal physics such as S
the theory of dislocations.. The author claims no more than the :
presentatlon of selected[observaﬁions stimulated by the ‘current ‘ ///

knowledge 311 the mechanics of solids;v-;Thé range of. mechanlcal !
models underlying fully dcvelopedvmathematiCal theories is
greatly 1imited, for example in the_théory o£;elast1c1ty by the

‘1linear relation_of-stress and strain. : The_great discrepancy
. petween the accuracy of the methods_qf elastic theory “and the~

" card 1/4
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rough approximations'by which the 1ocal;stréngth,criteria are -
established is highly unsatisfactory.. Even elementary treatment =i
contains some formulations of "global"‘failuro. The mechanical '
“model chosen assists in the overall formulation;of failure, for
‘example the classical model of elastic 1nstabilify.’ _Thevmost
- ijmportant discovery in elastic theory during the last ten years
was that of the loss of "macroscopic"vstability_in:shells.  The - ¥
‘linear theory gave excessive critical loads compared with U
experiment. Equilibrium shapes .exist, different'from,the
initial, and separated from it by a certain potential'bartier;, ,
“These shapes can be formulatéd[mathematicallyionly'with the help
of non-linear theory, taking finite deflections into account. L
rtccidental circumstanccs'cauSe‘crossing»the barrier or "snapping';i
_over".,  Another example of a theory concerned with overall ‘
failure is the theory of ideal plasticity. The material ~can flow -
without limit jnsofar as is kinematically'possible.', The usual
problem is that'df.détefmining the7loads;undor which the plastic
region develops to the extent that further imcrease of the =~ =
“external joads becomes impossible. An example is the extension
. Card 2/4 R R - : R

s y, St 14
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The mechanics of solids ... . ’ L 5;91/5435. R e

of a notched bar. When the plastic'region dc?eloping'at'the
‘bottom of the notch extends over the entire cross—-section, a =~
further increase in tension becomes impossible. - .The theory of
plasticity of strain hardening'materials is also being developed.
So .far, reliable results have been obtained only for the case of =
. proportional loading, namely when the components of ‘the stress -
tensor (or its deviator) grow’proportibnally with.a single’ o
parameter, i.e. preserving constant ratios betwveen the components;-
Attempts to create new'thcories'of_plasticity,fmore realistic in
talline“materials'have‘so'far'only clarified the
i ‘some of these are discussed and ' ,
reference i the author's earlier analysis of flexure in .
an elasto~plastic‘body](Prikladnaya‘matematika i mekhanika,. ‘
Cv.23, no.l, 1959). ° These theories have received much e
attention recently. Many more problems are amenable to solution
but very little knowledge has been gained on the criteria of
failure under plasticjcondit' . 'Some attempts have been made
to formulate the conditions of 1ocalvfai1ur0,'such as the tearing
 strength, but this does .not necessarily yield the full strength
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_ reserve, since some cracks ‘can cease to propagate,after reaching"

certain dimensions. Some ‘of the crack growth theories im - - s

_Russian and non-Russian literature arevdiscnsséd.,‘ However, the - -
origin of cracks is not yet clarified or brought into agreement

- with observed phenomena. ’ "In this sense, the physical strength of -
rcal plastic materials has not yet been explored. In the theory
‘of creep, the large scatter between test results has made attempts”

of refinement fruitless.. ‘Moreover, for the main object in which
work on. creep analysis has been conpentrated, the: rotating . - R
turbine disc, several theories give similar results. .+ The only
difference between theories concerns the actual process and its
time history and not the final results. ~ The field of fatigue,:

‘in spite of fairlyvreliable'methods of engineering prediction,’i;',

G

still outside theoretical,mechanics. Thcrgyare-Z‘figqres.-;;
 SUBMITTED: January 27, 1962
 -Cafd L4
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AUTHORS:. - Baycev, L. V.;vMalinih,>N. I., Rabotnov, “Yu, Noy andﬂshubin;
~ I. A, B , S s

TITLE: Device for creep and relaxation testing of pléétics’

PERIODICAL: Zavodskaya laboratorlya, v. 28, no. 4, 1962, 498 - 500 -

CPEXT: A testing device baseu on the 1oading of a 1ever is described; The
- size of the plastic specimens . iz 59 - 100 mm ‘length, 1 =710 mm thlckness.'
The load of the lever can be changed between O to 200 or 500 kg. An im-
proved model of the device for breaking 1oad up to: 1500 kg was . ‘tested. The
loading limits are changed by replacing the lever. with-1:10 arm T1€10 by 8
-~ jever with ratio 13:4. For relaxation tests: the loading 1is replaced by &
o gpring. The device can be adgusted for constant temperature. No compensa-=
- tioun.for dynamometer deformation during the relaxatlon test is provlded.
~Mests of KACT =8 (KAST-V) -glass-T reinforced plastic show low creep (0.57% at ,
10 kg/em?) along the warp, and higher creep (3% at 7 kg/cm at an angle of
‘“30 to the narp. There are 3 figures. \//
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ASSOCIATION: Institut obshchey i neorganicheskoj Phlmii Akadeﬁ1~ ‘nauk USSR
’ ~ (Institute of General and Inorganlc Chemistry of the Acauemy
T of 801ences UkrSSR)

Gerazfz
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RABO’I'NOV Yu.N., akadenik
tions., Vest. AN SSSR
: (HIRA 15: 1)

‘Cold resistance of machinery and metal construc
'62.

(Metals at low4tumperat.ures) o

32 no.l:53-55° da
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RABOTNGV, Yu.li., akacemik, OTV. red,.; MALINIY, L.l., «#&

Lekhn. nauk, olve red.;rNAZARYAﬁisg .M., red.

i dlitel'naia prochnost'; trudy.

qibirskogo otd-miia AN SSSR, 1963. 198 p.
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trencths transactions] Polmuchest'
[Creep and lasting strength; transactions |

Yovosibirsk, Izd-vo

(MIRA 18B:2)

50 i ii raschetov na
1. Vsesoyuznoye sovashchaniye. po tg?rll {ai'?iruk igég,'
p;lzuchest' i dlitel'muyu prochnost’, Novosibirs¥, :
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ﬁitiéd for the Joint Internatmnal Conference
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Creep, Neu York,

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



CIA-RDP86-00513R001343:

RABUTNOV, Yu.N., akedemik, otv. red.; HALINIE, N.1., kand, tekhn.
T s oty red.; MAZARYANTS, T.M., red.

[Greep and stress-rupture strength] Pdlzuc'nest'.i dlitel'-'_
naig prochnost’': trudy. Novosibirck, Izd-vo Sibirskeoen otd-
niia AN 35SR, 1963. 198 p. - - (MInA 17:7)

1. Vsesoyuznoye soveshcha'niye' pe teorii raschetov na polzu-
chest! i dlitel'nuyu prochnost'. ‘Novosibirsk, 1962.
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RABOTNOV, YU.N., NEMIROVSKIY, YU.V.

S ,
On 1imit state of ribbed plates and shells

Report to be submittsd for the Shell Structures, International
Aaggcintion for (IASS) Symposium on Non-Classical Shell Problems
Warsaw, Poland, 2-5 Sept 63 ' :
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IVANOV. G.V. (Novosivtrsk)s NEMIROVSKIY, Yu,V. (Novosibirsk)s
' RABOTNOV, Yu,M. (Movosibirsk) .

; cs of a rlgidly ;Slastic system of cross bracings, Isv.

o i hinostr. no,2:51=57
::- iSpSl;l()gfd.rtekh. nauk, Mekh nas i 16;6)
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is AID Wr. 985-3 7 June
| 'THEORY OF CREEP RUPTURE (USSR)

ov Yu N, Zhurnal prikladnoy mekhanikl i tekhmcheskoy fiziki, no. 2, -
‘ ' Slzovlsslooo/ooz/omlozs o

: Mar-Apr 1063, 113-123.
yzed wnh regard to-

The present state of the theory of creep rupture is anal o
tertiary creep, and formulas. describing the creep’ ‘behavior and giving the rup-.’

ture-test time of specimens under- tension are derived for ‘each type of rupture.

. Duactile rupture (with neckmg) is discussed with 2 ‘constant creep rateand
; ible necking) i8 analyzed

1ogar1thm1c: strain assu
by introducing a parame -gtructure of the material and a8 . .-
sociated with the crack-forming : mechamsm. ‘It is used as a measure of em- .
curs when = 1) Intermediate

. brittlement (in initial state ® = 0; therupture oc
(ductile-brittle) rupture, where ® is used as a determining parameter in the

creep function, is examined, and the dependence of strain on the degree of em-
brittlement i8 established and used as a criterion of failure. The formulas de- NNy
rived are applied also to the examination of ghort-time (with duration ‘of the order
' ofc tens” to hundreds of seconds) and complex- v

stress creep processes. _‘A
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| asont oF CREmP RUPIIE [Cont'd]  5/207/63/000/002/013/025
' o SR , plex state of stress ol 8 rot .
I A f the rupture time unde_r., & compie® = j » t of inter-...-
S ‘Sar?pled'cag%?’;c i:r;::ritrdl hole is carried out by a??lyinﬁiﬁ;‘e igog::; ined, and
tating &2 eep rupture. The étres's"distl“ibu"_imfm; ‘fhe Bl ptained from which, -
. mediatte cxc;f erzluations for determining 'the.r‘.lp,tu?e‘u?-e J::do-v.A method for an
12 syst:}:_ © =1, the instant of the failure can be preciets The creep_behavior -
| Dy PuERE @ imate of the rupture time is also given. FRESIEIAE Cy o cged
1 app;ommaned tubes under the combined action of tension and tOTEIEE % 7 ]
‘ thin-wa e i . o AR
O o the viewpoint of the theory outlined above.
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NEMHROVSKIY Yu.V. (NOVQsibirsk), RABOTNOV, YﬂLN. (Novosibirs )

1ibr1um of reinforced cyli

ical shells. Izv.AN
Ultlmate equi ngrica Ven,

SSSR.0td. tekh. nauk.

S {
Mekh.i mashinostr, no.3: 83.% W e(MIRA- 1628)

(Elastic 'plate's and shells)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001343:

NI ov N s Novo birs "’ 0 I L (Novosibilsk) ,‘ '
DA L . ) Sl' k ’ KUHHYENK 9 edse )
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H

SHUBIN, T.A. (Novosibirsk)

Pr —co'”,r C l ! r v St a ef()!ﬂlabims . »

b4 N“'D '63-. )
AN SSSR. Mekh, i mashinostr o, 6:20-24 - (MIRA 17:1)
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RABOTHOV, YU. N. (Hovosibirsk)

“ngreep of metals”

VReport presented at the 2nd Al1l-Union Congress. on Theoretical md Applied

Mechanics, Moscow 29 Jan - 5 Feb 64. , .
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RABOTNOV Yu N. .

L Biudsadbi

Cru:p of uhella

report submitted for 11th Intl Cong of Theoretical & Applied Mechanics & General
Assembly, Munich, 30 Aug-5 Sep 6h. ‘
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LUTHOR: Rabotnov, Yu. N. (Academiuqr')

IR AT MR L 2l e e S i

TI‘L‘Llf.. Nonclassical problems in the t‘xcory of thin shells (Symposinm in Warsaw)

3¢
SOURCE: AN SSSR. Vestnik, no, 1, 19614, ,;9-62

~"0°Ic TAGS:  thin shell, remforced conorete, nonclassical thin shell problems,
span, thin shell th 1e0YY, | elast:.c:.’c.y theory, safetv factor, thin shell use R

ABSIRACT: A symposium on nonclass:ma]. proolems in vhe-theory of thin shells was -
held in Warsaw September 2-5, 1963.  Instead of reading individual reports, the
main speaker in each of the five soctions presented a review of all works submit- f
ted. The section on themoelasticlty Was oresented by V. Novacki (Poland), on . _
cohesion and creep by Yu. N, Rabotnov {SS5R), on plasticity by E. Onat (USA), on
the state of vemforced concrete shells by K. Johansen (Denmark), and on. cconstruc= "
“tion problems by F. Levi (Italy). Though a strictly theoretical approach to the
problems was attemnted bhe numerically predominant group of engineers made it
necessary to divide the context into three sections of theoretical considerations . -
and two dedicated to the actual problems arising in reinforced concrete structures. -
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‘17  and on the theoky of plasticity and elasticity on the other, The symposium = -
! proved the present need for developirg nonclassical tendencies in the mechanics.

RARELT
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ACCESSION NR: APL013736 ;
. )

Hatters related to thermoelasticity may have been relegated to the realm of the - = .
clzssical theory but were included in the program, possibly because of the great -
interest displayed in this subject by the Polish scientists. Exact equations of .
thermodynamics, dealing simultaneously with the thermal influences on deformations R
and with the influences of elastié deformations on the temperature field were not
presented. Problems on:dynamics (related to fast and intensive heating) were well |
exerplified in the work of Ch. Hsiu and P. Nagdi (USA), dealing with the distribue
. tion'.of thermoelastic wives in a conical shell. Problems of linear ecohesion -~ : . 7
occupied the section on cohesion and creep, Theory of equilibrium in shells made '
of plastic materials has a tendency of passing into the realm of the classics and ..
is undergoing a gradual development., It was well illustrated in the work of J. ,
Rykhlevski (Poland), dealing with the state-of helicoidal shells., It was noted
that the theory of shells is based on some kinematic hypotheses on the one hand -

i of solid state. The greatest efforts in this direction are being undertaken in = . .
-~ the USA, which t'fent a large delegation. The SSSR is also attacking the problem =~ ' -
along a broad front, and our publications on the theories of equilibrium and of
creep are steadily growing in numper. : o I

] ..k :

"~ Card 2/3 s . S .‘ . - ; 5 . o “ :
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LAVRENTYEV, A.M., akademik; RABOTNOV, Yu.N
olle SNV INVVy 1UelN,, akademik' RZHANOV AV,
VOROB'YEV, A.A., prof.; KUZNETSOV, Yu.A.; SOKOLOV, V.A,. prof

Vladimir Dmitrievich Kuznetsov, 1887-1963; an obit .
u& [ ] T
Izv. SO AN SSVSRFHO.Z. Sﬁr. tek-ho nauk nO.i:lAZ—lw !;g‘. .

| e - (MIRA 17:8)
1. Chleny-korrespondenty AN SSSR (for Rzhanov, Kuznetsov), )».
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ZL 21,202-65 m(d)/::.'r(m)/mp(

yﬂlA(d)/ﬂlP(v)/T/EI/’P(t)/"lP(k)/yIP(b)/“'!A(h)
| 'Accnssron NR;: AP5000274

s/oo4o/s4/ozs/oo6/1040/1047
tiAUTHOR' Rabotnov, Yu. N (Novosibirsk) B Tt ~ -

':'TITLE- Axisymmetrical creep problems of c* rcu]a.r cylindrical shellse; ¢
v 28, no. s, 1964 1040-1047 DS

ff;v'romc TAGS: -Acylindr:!.cal ahell eircular cylindrical shell c

- 'ABS'FRACT: Extendlng earlier work on the predlction of creep to cylindrlcal shells with

double wallg of equal thickness, and: agsuming the rate of det‘ormation to be constant -
--through the walls, 5o that nreasira will ha awasle 1ot .

a
= SOURCE~ Prlldadnaya matemaﬂka i mekhanika,

reep
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where H = radius of the cylindor and h = half the diatarn foren s ni

ot Al g e i h= e distance betwe 3 3. " Expas
. ine, s operation lor oltculer oylindsioal ahells; applying Bulow's oriterion tes obooman
v © cases of fulflliment uf either La e's or Castiglione's func
~tions, relating the mom oxUULd b tha Al —aerange’s or Cagtiglione's func
' Curd’ 1/2 ng entOfﬂ @ fo the dimensions or rate Of ohauge m oul'V&t!ll'B,
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1 to 8, < varies from 1, 000 to 0, 6
0,

gatlon shows . to have definite ; ) amet 1 the equation

,orig. art. hig: 38 formulas, - pon e ;- Z

Bt atrhiees e ka4 e s

3 Cura ;
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JTI'I'LEt Mechanicu of ao:lid bod.ies and polymor materiala . f - ot
'sommx AN sssa. vestnik, no, 7, 1965, 33-38 e |

o R
;TOPIG TAGS: g__]_.m___. deformation rate, continuum mechxmioa 5 fatigue atrength,
creep mechanism, shell theory, elastic plastic theory

T LT e le

"ABSTRAGT ¢ - The various aspects’ of continuum mechanics')‘as applied to solid bod:lea

and polymers are reviewed. Two trends are observed in. the investigation of so]:i.cllff:."
| bodv machaninrrt  +ha dnroakdmakdam nf dafaalrs . 0. _ .
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WR‘ABOT‘NQV,_Yu.l»-J. (Novosibirsk); STANKEVICH, 0.F. (Novosibirsk)

Experimental disclosure of plastic zones on models made from ;
a titanium alloy, Izv, AN SSSR, Mekh, no.2:108-109 Mr-Ap '65, .
: : (MIRA 18:6)
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" AUTHOR: _Rabotnov, Yu. Ne (Npvosibirsk) . -

w—

i ORG: none

TITLE: Experimental data on_creep of eng:meering alloys and phenomenological theorio "
“of creep (review) R : :

f-’SOURCE. Zhurnal prikladnoy mekhanilcx i tekhnlcheskoy fizild. noe 1 1965, 141-15 ;
TOPIC TAGS: creep,. heat resistant alloy, mater1a1 deformation

| ABSTRACT: The article is a review of the. experimenta.l data evailabIe. including
that produced by the author, on the problem of creep and creep failure in engineering

: 'alloys. Almost all the experimental material available is in the form of curves = |
'showlng deformation as a function of time at constant load. These curves have three
(Bectiona. an unstabilized creep section at the beginning, a stabilized creep section
_with constant rate, and an accelerated creep section which precedes failure. In the :
‘development of a creep theory applicable to building technology a conventional creep
:limit, the greatest stress for which the creep does not exceed ‘a preset ‘value, must -
»be used. Since modern heat~resistant alloys may fail at deformations of less than
1%, this limit must be low. Three types of creep, corresponding to the three port- ' b
idona of the curves mentioned above, must be contended with. Creep varies in a conp— i
elex manner with temperature. The two principle ways, of dealing with unetabilized
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L 2400866
ACC NR: APA0149.8

: mltial creep, of :Lnterest for aviation apphcat:.ons, are the elast:.c heredity
"theory--an integral replacement for Hooke's law--and state or. strengthening Kypo= -
thesis equation applications. Attempts to include viscous failure 4n creep theory
aro describeds Orig. art has: 14 figures, 5 formilas, and 1 table._ Lms/

‘,'SUB‘(_:_ODE. 11, 20 / sum DATE° "‘26Aug64*'/  ORIG REF. 033"/ UI'HREF: ozu  :
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{ L 2969366 mp(k)/Ewr(d)/mum)ﬁ/aw(u)Lﬁ_ﬂﬁﬂmmL_uﬁ(ﬂ__mAle_

¢| ACC NR 4p6015606 SOURCE CODE3 un/ocno/se/lsa/ooe/oaoO/oaoa
" _AUTHOR° Rabotnov, Yu. N, (Acadenmician) éB 6

‘ORG: State Scientific Resoarch Institute of anhim Sciences (Goludmtnmvy
nauchno-issledovatel'akiy institut mashinovedeniya)

TITLE' Variation equation of ‘steady state creep in lholll ,V(i

SOURCE: AN SSSR. Dokh@, V. 168' no. 2' 1%' ?&303

vTOPIC TAGS: variational me'ohod, shell thoory, croop, ohut:lo ltross, dofmntion :
rate, kel e '*w-—, eulindus Priv. PR S VIS (

- ABSTRACT 3 Variational principles are applied to the thoory of lt.ouw-stato creep
in ghell structures. The given creep equations are writtcn as
' ' ou,:+1"«—0 ' g '
0“ = U | dss; : _:'v'?‘ {
-8y == 'I:(vm + v3d), "' "" e :'

and then exprouod by the mnctional, nftor t.ho ...:nna of Rniunor, s

| jCc:rd 1/

P = - : e P o -
St % fer e T ey s .s—‘—.ﬁ_:‘—w, R e
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radiation tube, RT=5 Xeray £ilm

ABSTRACT: . Kinetics of the disintegration process of glass-reinforced plastics based | .
on Tesin No, 21 and on unsaturated polyester PN-3 (cold set) has been studied using
transmitted light photography and absorption microroentgenography. The gpecimens
(30-mm wide rectangular strips) were cut from a sheet (0.6 ma thick) prepared from a
single layer of fiber. ‘The first study method, employing photoapparatus "Zonit"
with objective “Industar 22,% was used to investigate the development of crac«s in —
the binder. The photographs were taken of specimens stretched at known load
increments.  X-ray diffraction study of the same specinen ‘after removal of the load
was conducted in the characteristic radiation of a copper anode at O-<9 kv issuing  —
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